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ASSISTANT- EXAMINER: Mai; Rijue 

ATTY-AGENT-FIRM: Meyertons Hood Kivlin Kowert & Goetzel, P.C. Kivlin; B. Noel 



An I/O node for a computer system including an integrated I/O interface. An 
input/output node for a computer system that is implemented upon an integrated 
circuit includes a first transceiver unit, a second transceiver unit, a packet 
tunnel, a bridge unit and an I/O interface unit. The first transceiver unit may 
receive and transmit packet transactions on a first link of a packet bus. The 
second transceiver unit may receive and transmit packet transactions on a second 
link of the packet bus. The packet tunnel may convey selected packet transactions 
between the first and second transceiver units. The bridge unit may receive 
particular packet transactions from the first transceiver may transmit transactions 
corresponding to the particular packet transactions upon a peripheral bus. The I/O 
interface unit may receive additional packet transactions from the first 
transceiver unit and may transmit transactions corresponding to the additional 
packet transactions upon an I/O link. 

20 Claims, 2 Drawing figures 
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ATTY-AGENT-FIRM: Hickman & Martine, LLP 
ABSTRACT : 

A Mini-PCI (MPCI) interface, and associated circuits and methods are provided for 
connecting a Peripheral Component Interconnect (PCI) device to one or more external 
devices. The MPCI interface, circuits and methods provide for a substantial if not 
full implementation of a PCI Local Bus without requiring the standard number of 
pins, traces, or signals. The MPCI interface includes a PCI/MPCI bridge connected 
between a PCI bus and to up to eight external devices in the form of MPCI devices 
and linear memory devices. The PCI/MPCI bridge is capable of receiving an incoming 
PCI transaction and multiplexing some of its signals together to create a 
corresponding incoming MPCI transaction. This incoming MPCI transaction may then be 
passed over an MPCI bus, having fewer lines and optimally operating at a higher 
frequency, the external devices. The process is reversed for outgoing transactions, 
i.e., the MPCI transactions are de-multiplexed to create PCI transactions. 
Additionally, the MPCI interface may also be configured to provide for direct 
access to- linearly addressed memory devices without adding a PCI interface to the 
external interface. The invention may be implemented through integrated circuitry 
and/or computer implemented instructions, and may be included within a personal 
computer . 

22 Claims, 12 Drawing figures 
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ART-UNIT: 271 

PRIMARY- EXAMINER : Harvey; Jack B. 
ASSISTANT-EXAMINER: Seto; Jeffrey K. 

ATT Y-AGENT- FIRM: Conley, Rose & Tayon Kivlin; B. Noel 
ABSTRACT : 

A computer system comprising a first expansion bus which operates according to a 
first transfer protocol and is adapted to couple to one or more peripheral devices. 
A central processing unit and a, bus bridge are operatively coupled to the first 
expansion bus. A second bus including a second transfer protocol is coupled to the 
bus bridge. At least one peripheral device of a first type compatible with the 
second transfer protocol is coupled to the second bus. At least one peripheral 
device of a second type coupled to the second bus, wherein the at least one 
peripheral device of the second type is compatible with a third transfer protocol 
of a peripheral bus standard, the third transfer protocol of the peripheral bus 
standard being different from the second transfer protocol of the second bus. The 
bus bridge is operable to convert signals between the first expansion bus and the 
second bus, and is operable to implement the second transfer protocol on the second 
bus. The bus bridge is also operable to implement the third transfer protocol of 
the peripheral bus standard on the second bus. The bus bridge is configured to 
communicate with the at least one peripheral device of the first type using the 
second transfer protocol of the second bus, and is configured to communicate with 
the at least one peripheral device of the second type using the third transfer 
protocol of the peripheral bus standard. 

26 Claims, 34 Drawing figures 
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Brief Summary Text (14): 

The first transceiver unit may be configured to receive and transmit packet 
transactions on a first link of a packet bus . The second transceiver unit may be 
coupled to receive and transmit packet transactions on a second link of the packet 
bus . The packet tunnel is coupled to convey selected packet transactions between 
the first transceiver unit and the second transceiver unit. The bridge unit is 
coupled to receive particular packet transactions from the first transceiver and 
may be configured to transmit transactions corresponding to the particular packet 
transactions upon a peripheral bus, such as for example, a PCI-X bus . The I/O 
interface unit is coupled to receive additional packet transactions from the first 
transceiver and may be configured to transmit transactions corresponding to the 
additional packet transactions upon an I/O link, such as an Ethernet link, for 
example . 

Brief Summary Text (17) : 

In another implementation, the bridge unit may be further configured to receive 
peripheral transactions from the peripheral bus and to transmit transactions 
corresponding to the peripheral transactions to the first transceiver unit. 

CLAIMS: 

I. An input /output node for a computer system, said input /output node comprising: a 
first transceiver unit implemented on an integrated circuit chip, wherein said 
first transceiver unit is configured to receive and transmit packet transactions on 
a first link of a packet bus ; a second transceiver unit implemented on said 
integrated circuit chip, wherein said second transceiver unit is coupled to receive 
and transmit packet transactions on a second link of said packet bus ; a packet 
tunnel implemented on said integrated circuit chip, wherein said packet tunnel is 
coupled to convey selected packet transactions between said first transceiver unit 
and said second transceiver unit; a bridge unit implemented on said integrated 
circuit chip, wherein said bridge unit is coupled to receive particular packet 
transactions from said first transceiver and is configured to transmit transactions 
corresponding to said particular packet transactions upon a peripheral bus ; and an 
I/O interface unit implemented on said integrated circuit chip, wherein said I/O 
interface unit is coupled to receive additional packet transactions from said first 
transceiver and is configured to transmit transactions corresponding to said 
additional packet transactions upon an I/O link. 

4. The input/output node as recited in claim 3, wherein said bridge unit is further 
configured to receive peripheral transactions from said peripheral bus and to 
transmit transactions corresponding to said peripheral transactions to said first 
transceiver unit. 

II. A computer system comprising: a processor; a first link of a packet bus coupled 
to said processor; an input/output node coupled to said first link, said 
input/output node including: a first transceiver unit implemented on an integrated 
circuit chip, wherein said first transceiver unit is configured to receive and 
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transmit packet transactions on said first link of a packet bus ; a second 
transceiver unit implemented on said integrated circuit chip, wherein said second 
transceiver unit is coupled to receive and transmit packet transactions on a second 
link of said packet bus ; a packet tunnel implemented on said integrated circuit 
chip, wherein said packet tunnel is coupled to convey selected packet transactions 
between said first transceiver unit and said second transceiver unit; a bridge unit 
implemented on said integrated circuit chip, wherein said bridge unit is coupled to 
receive particular packet transactions from said first transceiver and is 
configured to transmit transactions corresponding to said particular packet 
transactions upon a peripheral bus ; and an I/O interface unit implemented on said 
integrated circuit chip, wherein said I/O interface unit is coupled to receive 
additional packet transactions from said first transceiver and is configured to 
transmit transactions corresponding to said additional packet transactions upon an 
I/O link. 

•14. The computer system as recited in claim 13, wherein said bridge unit is further 
configured to receive peripheral transactions from said peripheral bus and to 
transmit transactions corresponding to said peripheral transactions to said first 
transceiver unit. 
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multiple bus masters and two different protocols on the same bus 



Brief Summary Text (15): 

A variety of transfer methods according to the present invention are contemplated. 
A method of transferring data in a computer system using inherent flow control 
according to one embodiment of the present invention devices comprises activating a 
source port in a bus bridge to configure the source port in the bus bridge for a 
transfer. Next, an address identifying a destination port on one of a plurality of 
peripheral devices is received from the first bus and stored in a register in the 
source port. Once the address has been received, data that is to be transmitted to 
a peripheral device is received from the first bus, and stored in a buffer in the 
bus bridge. The data are transmitted to the peripheral device as one or more 
address/data pairs, each of which includes the address and the data received from 
the first bus. 



Brief Summary Text (16): 

A method of communicating in a computer system employing external inherent flow 
control comprises first activating a source port in a bus bridge to configure the 
source port a transfer. Next, an address identifying a destination port in a 
peripheral device is received from a first bus and is stored in a register of the 
source port. Data from the first bus that is to be transferred to a destination 
port of a peripheral device is stored in a buffer in the source port. The data are 
transmitted as one or more address/data pairs to the destination port. If the 
buffer .in the bus bridge is substantially empty, and the target peripheral requires 
more data, it transmits a flow control command. A receive port in the bus bridge 
receives the flow control command, and the bus bridge retrieves data from memory in 
the computer system in response to the request. The requested data are transmitted 
as one or more address/data pairs to the destination port of the target peripheral 
device . 

Brief Summary Text (18) : 

The first method generates interrupts to a peripheral device. Initially, a source 
port in the bus bridge is configured for a transfer. Next, an encoded interrupt 
vector is received from the first bus and is stored in a register of the source 
port. The encoded interrupt vector is indicative of one or more interrupt requests 
directed to a target peripheral device. An address/data pair containing the encoded 
interrupt vector is transmitted to a destination port of the peripheral device. 
Once received, the encoded interrupt vector is stored in a register of the 
destination port. Once the encoded interrupt vector is read, the peripheral device 
executes the appropriate interrupt routine. 

Brief Summary Text (19) : 

The second method generates interrupts at a CPU. Initially, a destination port in 
the bus bridge is configured for a transfer. A digital signal processor in a source 
peripheral device next activates a source port in the source peripheral device. The 
source peripheral device transmits a command message as address/data pairs to the 
bus bridge responsive to said digital signal processor activating said source port. 
The bus bridge receiving the command message and sets a bit in a register 
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responsive to receiving the command message. Finally, an interrupt is generated to 
the CPU in response to the setting of the bit. 

Brief Summary Text (21) : 

Yet another embodiment of the present invention provides a method for moving large 
blocks of data to and from memory. For example, a method for transferring data from 
a memory starts by activating a source port in a bus bridge to configure the source 
port for a transfer. Next, memory address and transfer size information is received 
from a device such as a main memory on a first bus, and is stored in a register of 
the source port. The memory address and transfer size information is indicative of 
a location and amount of data to be transmitted to a target peripheral device. A 
command message is then transmitted to a destination port of the target peripheral 
device. The command includes an address of the destination port and memory address 
and transfer size information. The target executes an interrupt in response to 
receiving the command, and activates a data port in response to the interrupt. The 
source port receives data from the first bus into a buffer and transfers it as one 
or more address/data pairs to a data port on the peripheral device. The 
address/data pairs each include an address of the data port received from the first 
bus . 

Detailed Description Text (10) : 

Turning now to FIG. 2, the MoTel Bus system is shown in greater detail. MoTel Bus 
bridge 68, MoTel Bus devices 72a through 72c employing the MoTel bus transfer 
protocol, and a non-MoTel Bus device 74 employing a non-MoTel bus transfer 
protocol, such as an ISA bus transfer protocol, and logic circuit or address latch 
76 are coupled to MoTel Bus 70. In a preferred embodiment, host PC 55 includes a 
PCI interface 100 coupled to a PCI bus 60, which in turn is coupled to a PCI 
interface 102 on MoTel Bus bridge 68. MoTel Bus bridge 68 further includes a 
plurality of bus bridge ports 106. The bus bridge ports comprise transmit and 
receive ports, a predetermined number of which are configured to be selectively 
activated at a given time. 

CLAIMS : 

7. The computer system of claim 1, wherein the at least one peripheral device of 
the first type comprises at least one destination port for receiving data 
transmissions from the bus bridge on the second bus using the second transfer 
protocol; and 

wherein the bus bridge comprises: 

a transceiver configured to interface data transmissions on the second bus using 
the second transfer protocol; and 

at least one transmit port operatively coupled to the transceiver, the at least one 
transmit port comprising: 

a data buffer for receiving data to be transmitted over the second bus; and 

a transmit port state machine coupled to the data buffer and configured to identify 
a destination port address of the at least one destination port on the at least one 
peripheral device of the first type for receiving data transmissions from the bus 
bridge on the second bus using the second transfer protocol. 
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ART-UNIT: 271 

PRIMARY -EXAMINER: Harvey; Jack B. 
ASSISTANT- EXAMINER: Seto; Jeffrey K. 

ATT Y-AGENT- FIRM: Conley, Rose & Tayon Kivlin; B. Noel 
ABSTRACT : 

A computer system comprising a first expansion bus which operates according to a 
first transfer protocol and is adapted to couple to one or more peripheral devices. 
A central processing unit and a bus bridge are operatively coupled to the first 
expansion bus. A second bus including a second transfer protocol is coupled to the 
bus bridge. At least one peripheral device of a first type compatible with the 
second transfer protocol is coupled to the second bus. At least one peripheral 
device of a second type coupled to the second bus, wherein the at least one 
peripheral device of the second type is compatible with a third transfer protocol 
of a peripheral bus standard, the third transfer protocol of the peripheral bus 
standard being different from the second transfer protocol of the second bus. The 
bus bridge is operable to convert signals between the first expansion bus and the 
second bus, and is operable to implement the second transfer protocol on the second 
bus. The bus bridge is also operable to implement the third transfer protocol of 
the peripheral bus standard on the second bus. The bus bridge is configured to 
communicate with the at least one peripheral device of the first type using the 
second transfer protocol of the second bus, and is configured to communicate with 
the at least one peripheral device of the second type using the third transfer 
protocol of the peripheral bus standard. 

2 6 Claims, 34 Drawing figures 
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DOCUMENT-IDENTIFIER : 
TITLE: 



6697890 

US 6697890 Bl 

I/O node for a computer system including an integrated 
I/O interface 



KWIC 



Brief Summary Text - BSTX (14) : 

The fi rst transceiver unit may be configured to receive and transmit packet 
transactions on a first link of a packet bus . The second transceiver unit may 
be coupled to receive and transmit packet transactions on a second link of the 
packet bus . The packet tunnel is coupled to convey selected packet 
transactions between the first transceiver unit and the second transceiver 
unit. The bri dge unit is coupled to receive particular packet transactions 
from the first transceiver and may be configured to transmit transactions 
corresponding to the particular packet transactions upon a peripheral bus, such 
as for example, a PCI-X bus . The I/O interface unit is coupled to receive 
additional packet transactions from the first transceiver and may be confi gured 
to transmit transactions corresponding to the additional packet transactions 
upon an I/O link, such as an Ethernet link, for example. 

Claims Text - CLTX (1) : 

1. An input/ output node for a computer system, said input /output node 
comprising: a first transceiver unit implemented on an integrated circuit chip, 
wherein said first transceiver unit is configured to receive and transmit 
packet transactions on a first link of a packet bus ; a second transceiver unit 
implemented on said integrated circuit chip, wherein said second transceiver 
unit is coupled to receive and transmit packet transactions on a s e co nd link of 
said packet bus ; a packet tunnel implemented on said integrated circuit chip, 
wherein said packet tunnel is coupled to convey selected packet transactions 
between said first transceiver unit and said second transceiver unit; a bridge 
unit implemented on said integrated circuit chip, wherein said bridge unit is 
coupled to receive particular packet transactions from said first transceiver 
and is configured to transmit transactions corresponding to said particular 
packet transactions upon a peripheral bus ; and an I/O interface unit 
implemented on said integrated circuit chip, wherein said I/O interface unit is 



ajt.A3 I Browser - L^: (4b) z same conn. 



File Edit View Tools Window hlelp 



bbb/oau I I ag: s | uoc: z/^b \ Trom Kage' 



( i otai images P) 



ISM 



E 
EE 



H 



ids: 



02) United States Patent 

GuticketaL 



US006697850B1 

(10) Patent No.: US 6,697,890 Bl 
(45) Date of Patent: Feb. 24, 2004 



(54) tO NODE FOB A COMPUTES SYSTEM 
KCUJDINC AN WTECBATED t/O 
WTEEFACE 

(75) IuvcLlutu Did, E. 6dfc±, Ancm, TX(05); 

Lany IX Hiwtt, Aauin, TX (US) 

(73) Aoigoe*: Adructd Mkn Dedm, Inc. 
SuEnyralo, CA(US) 

( * ) Notice: Subject to vsf discliincf, the *— of this 



6,533^83 Bl • 17DC3 T^g r*^ 

OTHER PUBLICATIONS 



. 379/UO 



U-S. pitKiS typlicilim Sc. No. 0#97S^4^ filed Od. 15, 
2001. 

US. piiem appEcttiDn Set No, 1<MD9W«, fifed Ma 7. 
2002. 

Primary Examiner— ItSrty (hfih 
A iniazvtf ficaaigttr — Rijnc Mel 

(74) Aaarr&ft Agent, ar Firm— Meyennn* Hood SivHn 
Kowert & Goetzel P.C; B, N<*1 Klvlin 



(21) AppL Xa.: 1Q/D34^7S 

(22) Filed: Dec 27, 2001 

(51) Into.' 

(52) VS. CL 



(5?) 



ABSTRACT 



(SB) Field of Search . 



GOfiFLVU 

71*63; 7108*71006; 
710/106; 709/201; 7O9/Z30 
. 710/1. IS, 17, 



(56) 



710/1B. 29. 31. 33. 36. 33. 41. 62, 64, 
72, 105. 106; 712/29. 225; 709/20 L. 230 

VS. PATENT DOCUMENTS 

5,43*307 A * 7/1395 Kara, iLdti. 595/200 

5/33aa A * 2/1996 PM1^» ct iL 375/224 

A * 9/1SS3 Zwr! 455/5.1 

5^55^48 A * 1/1999 M!n»ct tl 370/85 

6,27B£» Bl #2001 HrinCTdfnga es aL 

6^252,714 Bl * 8/2001 Chad ec *L 725/51 

6,3&£D7 Bl * 3/2002 Wltim A tl J*tf*85 

H2 7/2002 Ifctkmn 



All I/O tnr ft J lli^ rc*^-* SySlC^Q i tepIitH irtg m i nt^ j^j n*crf 

I/O mtcrfkos*. An utpcvtnrpDi fior & oocenter systcxn 
that is tmpkmctsd upon in Imegntfd circuit iaefcdss a 
fiist trtmccrrei mat, a second truaccivcx onil, t picket 
tunnel, a bridge unit rod an I/O nxtufkee unit. Tho fiat 
tnnsaexver unit nay receive and transmit ptdcet transac- 
tions oo a &m tide of t packet bos. Ths aeccsd trasuchvr 
uaft may reeeiw and tracsmli picket iubmceImb on a 
second tinkef •&£ padttl bu. Tic packet tmmel may convey 
gflrrfrrl p«Hrp* transactiona between tbe first and Bcppnrt 
transceiver vain. The bridge vail ma> toeeivo ptrUccJw 
picket tnosactioitt bom ti» first transceiver miy transmit 
traiCTBCtinnft carrcapccdiiig to the partinlai pai&ct transap- 
tioia nptxa a p&zipbcnl bus. The I/O ialcxfkae innt cuy 
receive ttfdrtioail packet txusictlcms from tbe ast trvs- 
ccrwt unit icd 

the iitiirirm il packet ttaHfiECtBXEB t^JUU m I/O lirilr. 

lOQalma,! Droving Shceti 



in 



7T 



P0PAOETTUK?fEL 



TuutfLCOtnaoLUMr: 



TUMSCEVER 
22fi 



VO PACKET 

m 



ay tAb I browser - li: [4b) Z same conn. 



File Edit View Tools Window Help 



* t bbb/o/b di | lag: 3 | uoc: a/^b | i-ormat : 




US -PAT-NO: 6567876 
DOCUMENT- IDENTIFIER : US 6567876 Bl 
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Claims Text - CLTX (23): 

23. A docking bridge for interfacing a computer system and an expansion 
base, comprising: a first bus interface configured to transmit and receive data 
over a first bus and to capture the values of signals from said first bus ; an 
encoder configured to capture sideband signals running between the computer and 
the expansion base and that receives the captured values from said first bus 
interface; a packetizer coupled to said encoder and that creates data packets 
containing captured signal values in said encoder; and a bus driver coupled to 
said packetizer and configured to transmit and receive data packets over a 
second bus. 
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TITLE: 



Method for isochronous flow control across an inter-chip 
bus 



KWIC 



Abstract Text - ABTX (1) : 

A method for communicating data to a plurality of peripheral devices in a 
computer system, the computer system comprising a first bus, a bus bridge for 
coupling to the first bus and for interfacing to a second bus, a second bus 
coupled to the bus bridge, and a plurality of peripheral devices connected to 
the second bus . The method comprises activating a source port in the bus 
bridge to configure the source port in the bus bridge for a transfer. The bus 
bridge receives an address from the second bus . The bus bridge then stores the 
address in a register of the source port. The address identifies a destination 
port on a target peripheral device. The bus bridge then receives data from the 
first bus and stores the data in a buffer in the bus bridge . The bus bridge 
transmits one or more address/data pairs to the destination port. The 
address/data pairs each includes the address and data received from the first 
bus . The transmitting is performed in response to storing the data in a buffer 
in the bus bridge . The target peripheral device determines if the buffer in 
the bus bridge is substantially empty and transmits a flow control command 
requesting more data in response to determining that the buffer in the bus 
bridge is substantially empty. A receive port in the bus bridge receives the 
flow control command requesting more data from the target peripheral device. 
The bus bridge retrieves data from a memory in the computer system in response 
to the target peripheral device requesting more data and the receive port in 
the bus bridge receiving the request for more data from said target peripheral 
device. The data are stored in the buffer in the bus bridge . The bus bridge 
transmits one or more address/data pairs to the destination port of said target 
peripheral device, wherein the address/ data pairs each includes the retrieved 
data. 
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DOCUMENT-IDENTIFIER: US 6681274 B2 

TITLE: Virtual channel buffer bypass for an I/O node of a computer system 



Brief Summary Text (10): 

Additionally, there are systems that use a combination of packet-based 
communications and bus-based communications. For example, a system may connect to a 
PCI bus and a graphics bus such as AGP. The PCI bus may be connected to a packet 
bus interface that may then translate PCI bus transactions into packet transactions 
for transmission on a packet bus. Likewise the graphics bus may be connected to an 
AGP interface that may translate AGP transactions into packet transactions. Each 
interface may communicate with a host bridge associated with one of 0 the processors 
or in some cases to another peripheral device. 

Detailed Description Text (3) : 

Turning now to FIG. 1, a block diagram of one embodiment of a computer system is 
shown. The computer system includes processors 10A-10D each interconnected by a 
coherent packet bus 15. Each section of coherent packet bus 15 may form a point-to- 
point link between each of processors 10A-D. While four processors are shown using 
point-to point links it is noted that other numbers of processors may be used and 
other types of buses may interconnect them. The computer system also includes three 
I/O nodes numbered 20, 30 and 40 each connected together in a chain by I/O packet 
buses SOB and 50C respectively. I/O packet bus 50A is coupled between host 
node/processor 10A and I/O node 20. Processor 10A' is illustrated as a host node 
which may include a host bridge for communicating with I/O packet bus 50A. 
Processors 10B-D may also include host bridges for communication with other I/O 
packet buses (not shown) . The communication links formed by I/O packet bus 50A-C 
may also be referred to as a point-to-point links. I/O node 20 is connected to a 
pair of peripheral buses 25A-B. I/O node 30 is connected to a graphics bus 35, 
while I/O node 40 is connected to an additional peripheral bus 45. 

Detailed Description Text (4 ) : 

Processors 10A-10D are each illustrative of, for example, an x86 microprocessor 
such as an Athlon. TM. microprocessor. In addition, one example of a packet bus such 
as I/O packet bus 50A-50C may be a non-coherent HyperTransport . TM . . Peripheral 
buses 25A-B and peripheral bus 45 are illustrative of a common peripheral bus such 
as a peripheral component interconnect (PCI) bus. Graphics bus 35 is illustrative 
of an accelerated graphics port (AGP), for example. It is understood, however, that 
other types of microprocessors and other types of peripheral buses may be used. 

Detailed Description Text (11) : 

Referring to FIG. 2, a block diagram of one embodiment of an I/O node is shown. The 
I/O node is representative of I/O node 20, 30 or 40 of FIG. 1 and will hereafter be 
referred to as I/O node 20 for simplicity. I/O node 20 of FIG. 2 includes a 
transaction receiver 110 which is coupled to a transmitter 140 via a command bus 
111 and to peripheral interface 150 via a command bus 112. I/O node 20 also 
includes a transaction receiver 120 which is coupled to a transmitter 130 via a 
command bus 121 and to peripheral interface 150 via a command bus 122. Peripheral 
interface 150 is also coupled to transmitters 130 and 140 via a command bus 151 and 
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to peripheral bus 152. Additionally, I/O node 20 includes a transaction control 
unit 100 which is coupled to each receiver, each transmitter and to peripheral 
interface via a control command bus 101. As used herein, a command bus is meant to 
include signals for command, control and data. Therefore, when a transaction or a 
command is said to be sent over a respective command bus it is meant to include 
command and data bits. 

Detailed Description Text (16) : 

Once transaction control unit 100 arbitrates which transaction will be processed, 
transaction control unit 100 may direct the respective source device to send a 
pending transaction to the destination device. For example, the transaction control 
unit 100 selects a control command from its buffer that is representative of a 
transaction being forwarded from receiver 110 to transmitter 140. Transaction 
control unit 100 notifies receiver 110 to send the transaction to transmitter 140 
via command bus 111. Transmitter 140 may then transmit the transaction to the next 
node in the chain. The next node may be another I/O node which is either upstream 
or downstream, or it may be a host node such as host processor 10A of FIG. 1. In 
addition, transaction control unit 100 and transmitter 140 may include logic (not 
shown) which indicates to another node whether or not there is free space in the 
receive buffer. 
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File: USPT 



Jan 20, 2004 



DOCUMENT- IDENTIFIER: US 6681274 B2 

TITLE: Virtual channel buffer bypass for an I/O node of a computer system 



Brief Summary Text (10) : 

Additionally, there are systems that use a combination of packet-based 
communications and bus-based communications. For example, a system may connect to a 
PCI bus and a graphics bus such as AGP. The PCI bus may be connected to a packet 
bus interface that may then translate PCI bus transactions into packet transactions 
for transmission on a packet bus. Likewise the graphics bus may be connected to an 
AGP interface that may translate AGP transactions into packet transactions. Each 
interface may communicate with a host bridge associated with one of the processors 
or in some cases to another peripheral device. 

Detailed Description Text (3) : 

Turning now to FIG. 1, a block diagram of one embodiment of a computer system is 
shown. The computer system includes processors 10A-10D each interconnected by a 
coherent packet bus 15. Each section of coherent packet bus 15 may form a point-to- 
point link between each of processors 10A-D. While four processors are shown using 
point-to point links it is noted that other numbers of processors may be used and 
other types of buses may interconnect them. The computer system also includes three 
I/O nodes numbered 20, 30 and 40 each connected together in a chain by I/O packet 
buses SOB and 50C respectively. I/O packet bus 50A is coupled between host 
node/processor 10A and I/O node 20. Processor 10A is illustrated as a host node 
which may include a host bridge for communicating with I/O packet bus 50A. 
Processors 10B-D may also include host bridges for communication with other I/O 
packet buses (not shown) . The communication links formed by I/O packet bus 50A-C 
may also be referred to as a point-to-point links. I/O node 20 is connected to a 
pair of peripheral buses 25A-B. I/O node 30 is connected to a graphics bus 35, 
while I/O node 40 is connected to an additional peripheral bus 45. 

Detailed Description Text (4 ) : 

Processors 10A-10D are each illustrative of, for example, an x86 microprocessor 
such as an Athlon. TM. microprocessor. In addition, one example of a packet bus such 
as I/O packet bus 50A-50C may be a non-coherent HyperTransport . TM . . Peripheral 
buses 25A-B and peripheral bus 45 are illustrative of a common peripheral bus such 
as a peripheral component interconnect (PCI) bus. Graphics bus 35 is illustrative 
of an accelerated graphics port (AGP), for example. It is understood, however, that 
other types of microprocessors and other types of peripheral buses may be used. 

Detailed Description Text (11) : 

Referring to FIG. 2, a block diagram of one embodiment of an I/O node is shown. The 
I/O node is representative of I/O node 20, 30 or 40 of FIG. 1 and will hereafter be 
referred to as I/O node 20 for simplicity. I/O node 20 of FIG. 2 includes a 
transaction receiver 110 which is coupled to a transmitter 140 via a command bus 
111 and to peripheral interface 150 via a command bus 112. I/O node 20 also 
includes a transaction receiver 120 which is coupled to a transmitter 130 via a 
command bus 121 and to peripheral interface 150 via a command bus 122. Peripheral 
interface 150 is also coupled to transmitters 130 and 140 via a command bus 151 and 
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to peripheral bus 152. Additionally, I/O node 20 includes a transaction control 
unit 100 which is coupled to each receiver, each transmitter and to peripheral 
interface via a control command bus 101. As used herein, a command bus is meant to 
include signals for command, control and data. Therefore, when a transaction or a 
command is said to be sent over a respective command bus it is meant to include 
command and data bits. 

Detailed Description Text (16) : 

Once transaction control unit 100 arbitrates which transaction will be processed, 
transaction control unit 100 may direct the respective source device to send a 
pending transaction to the destination device. For example, the transaction control 
unit 100 selects a control command from its buffer that is representative of a 
transaction being forwarded from receiver 110 to transmitter 140. Transaction 
control unit 100 notifies receiver 110 to send the transaction to transmitter 140 
via command bus 111. Transmitter 140 may then transmit the transaction to the next 
node in the chain. The next node may be another I/O node which is either upstream 
or downstream, or it may be a host node such as host processor 10A of FIG. 1. In 
addition, transaction control unit 100 and transmitter 140 may include logic {not 
shown) which indicates to another node whether or not there is free space in the 
receive buffer. 
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OTHER PUBLICATIONS 
U.S. patent application serial No. 09/399,281, filed Sep. 17, 1999. 
ART-UNIT: 2182 

PRIMARY-EXAMINER: Gaffin; Jeffrey 
ASSISTANT-EXAMINER: Farooq; Mohammad O. 

ATTY-AGENT-FIRM: Meyertons Hood Kivlin Kowert & Goetzel, P.C. Kivlin; B. Noel 
ABSTRACT : 

A virtual channel buffer bypass in a computer system input/output node. A control 
unit of an input/output node for a computer system includes a buffer circuit 
configured to receive control commands. The buffer circuit may include a plurality 
of buffers each corresponding to a respective virtual channel of a plurality of 
virtual channels for storing selected control commands that belong to the 
respective virtual channel. The buffer circuit may also be configured to determine 
whether each of the plurality of buffers is empty prior to storing a particular 
control command corresponding to a given one of the plurality of buffers. In 
addition, the buffer circuit may be configured to cause the particular control 
command to bypass the given one of the plurality of buffers in response to 
determining that each of the plurality of buffers is empty. 

14 Claims, 7 Drawing figures 
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DOCUMENT-IDENTIFIER : US 6041016 A 

TITLE: Optimizing page size in mixed memory array using address multiplexing 
Detailed Description Text (8) : 

The graphics processor 140 is a high performance graphics controller that perform 
graphics functions such as 3-D rendering operations, progressive meshes, painting, 
drawing, etc. The graphics processor 140 is coupled to the host bridge via a 
graphics bus 14 5, such as an Accelerated Graphics Port (AGP) bus developed by Intel 
Corporation. The graphics processor 140 has access to its own graphics local memory 
150. The video device 142 provides video input such as digital video disk (DVD), 
camera, or video cassette recorder (VCR) to the graphics processor 140. The display 
monitor 144 displays the graphics as generated by the graphics processor 140. The 
encoder 14 6 receives the graphics data from the graphics controller 140 and encodes 
into an analog signal to be compatible for TV display on the TV set 148. 

Detailed Description Text (15) : 

The memory bank address generator 305 generates the bank addresses BA0 and BA1 . The 
memory bank address generator 305 includes N row bank address generators 310. sub. 1 
to 310. sub. N and a memory bank address multiplexer 320. Each of the row bank 
address generators 310. sub. 1 to 310. sub. N receives the control data from the memory 
controller 250 (FIG. 2) via the command bus, and the row addresses RA11 to RA14 
from the memory controller 250 via the row address bus. The row bank address 
generators 310. sub. 1 to 310. sub. N generate the row bank addresses R1BA0, R1BA1, to 
RNBA0, RNBA1, respectively. The memory bank address multiplexer receives the row 
bank addresses R1BA0 , R1BA1 to RNBA0, RNBA1 and generates the memory bank addresses 
BA0 and BA1 . 

Detailed Description Text (16) : 

The memory address generator 330 receives the control data from the memory 
controller 250 (FIG. 2) via the command bus and the row addresses RAO to RA26 via 
the row address bus. The memory address generator 330 generates the memory 
addresses AO to All. 

Detailed Description Text (27): 

The row J configuration register 410. sub. J stores the configuration data as written 
by the memory controller or the host processor during initialization via the 
command bus . The configuration data include the size, or organization, and the page 
size of the memory devices used in the corresponding row. In one embodiment, the 
row J configuration register 410. sub. J includes five bits: three bits (RJS[2:0]) 
for the memory size and two bits (RJPS[1:0]) for page size. In this configuration, 
the memory array can accommodate eight different memory sizes and four different 
page sizes. Of course, more memory and page sizes can be accommodated using more 
bits in the configuration register. 
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ART-UNIT: 2188 

PRIMARY-EXAMINER: Verbrugge; Kevin 

ATTY-AGENT-FIRM : Merkel; Lawrence J. Meyertons, Hood, Kivlin, Kowert & Goetzel, 
P.C. 

ABSTRACT : 

An agent, in response to a write to a shared block, is configured to initiate a 
read exclusive transaction on an interface on which the agent communicates. 
Additionally, the agent is configured to indicate, to a responding agent or agents 
on the interface, that a data transfer is not required from the responding agent or 
agents in response to the read exclusive transaction. In one embodiment, the agent 
indicates to the responding agents that a data transfer is not required in a 
response phase of the transaction. Specifically, the agent may respond in such a 
way that the agent indicates that it will provide the data (i.e. that the agent 
will provide the data to itself) . For example, the agent may respond with an 
exclusive ownership indication. On the interface for such an embodiment, an 
exclusive ownership response may require that the agent having exclusive access 
respond with the data. 

24 Claims, 7 Drawing figures 
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Detailed Description Text (10) : 

I/O bridges 20A-20B link one or more I/O interfaces (e.g. I/O interfaces 22A-22B 
for I/O bridge 20A and I/O interfaces 22C-22D for I/O bridge 20B) to bus 24. I/O 
bridges 20A-20B may serve to reduce the electrical loading on bus 24 if more than 
one I/O interface 22A-22B is bridged by that I/O bridge. Generally, I/O bridge 20A 
performs transactions on bus 24 on behalf of I/O interfaces 22A-22B and relays 
transactions targeted at an I/O interface 22A-22B from bus 24 to that I/O interface 
22A-22B. Similarly, I/O bridge 20B generally performs transactions on bus 24 on 
behalf of I/O interfaces 22C-22D and relays transactions targeted at an I/O 
interface 22C-22D from bus 24 to that I/O interface 22C-22D. In one implementation, 
I/O bridge 20A may be a bridge to a PCI interface (e.g. I/O interface 22A) and to a 
Lightning Data Transport (LDT) I/O fabric (also known as HyperTransport ) developed 
by Advanced Micro Devices, Inc. (e.g. I/O interface 22B) . Other I/O interfaces may 
be bridged by I/O bridge 20B. Other implementations may bridge any combination of 
I/O interfaces using any combination of I/O bridges. I/O interfaces 22A-22D may 
include one or more serial interfaces, Personal Computer Memory Card International 
Association (PCMCIA) interfaces, Ethernet interfaces (e.g. media access control 
level interfaces), Peripheral Component Interconnect (PCI) interfaces, LDT 
interfaces, etcf. 
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Brief Summary Text (4) : 

In an effort to increase I/O bandwidth in high performance processor based systems, 
a number of companies have developed the HyperTransport ("HT") I/O interconnect 
structure. Briefly, the HT I/O bus structure is a scalable device level 
architecture that provides a significant increase in transaction throughput over 
existing I/O bus architectures such as Peripheral Component Interconnect ("PCI") 
and Advanced Graphics Port ("AGP") . 

Other Reference Publication (3) : 

API Networks, Inc . , HyperTransport : Universal Interconnect Solution for I/O, Mar. 
7, 2001. 

Other Reference Publication (5) : 

API Networks, Inc . , HyperTransport Applications in Embedded DSP/RISC Based Systems: 
A High-Bandwidth, Low-Complexity Embedded I/O Interconnect Architecture. 



2. The I/O device of claim 1 wherein the I/O device is a HyperTransport I/O device. 



3. The I/O device of claim 1, wherein the input port is coupled to a HyperTransport 
I/O device by a link. 

11. The I/O device of claim 1, wherein the output port is coupled to a 
HyperTransport I/O device by a link. 

13. The I/O device of claim 12 wherein the I/O device is a HyperTransport I/O 
device. 

14. The I/O device of claim 12, wherein the first input port is coupled to a first 
HyperTransport I/O device by a first link and the second input port ID is coupled 
to a second HyperTransport I/O device by a second link. 

22. The I/O device of claim 12, wherein the output port is coupled to a 
HyperTransport I/O device by a link. 

24. The I/O device of claim 23 wherein the I/O device is a HyperTransport I/O 
device . 

25. The I/O device of claim 23, wherein the first internal port is coupled to a 
first HyperTransport I/O device by a first link and the second internal port ID is 
coupled to a second HyperTransport I/O device by a second link. 

33. The I/O device of claim 23, wherein the output port is coupled to a 
HyperTransport I/O device by a link. 
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ART-UNIT: 2182 

PRIMARY-EXAMINER: Shin; Christopher B. 
ATTY-AGENT-FIRM: Park, Vaughan & Fleming LLP 

ABSTRACT: 

An I/O device that includes: an input port; an input buffer coupled to the input 
port; an internal port operable to store packets generated by the I/O device; an 
internal buffer coupled to the internal port; a plurality of packet ID arrival 
registers coupled to the input port and the internal port; autocorrelation logic 
coupled to the plurality of packet ID arrival registers; an arbiter coupled to the 
autocorrelation logic; a packet selector coupled to the arbiter, the input buffer 
and the internal buffer; and an output port coupled to the packet selector. 

36 Claims, 12 Drawing figures 
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